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Acute postoperative pain can be effectively controlled with the use of peripheral nerve blocks. Use of additives further prolongs the duration of analgesia.\[[@ref1]\] Supraclavicular approach to brachial plexus block is useful for procedures done at or below the level of elbow. This technique involves the deposition of local anesthetic near the brachial plexus approached from immediately above the clavicle. Brachial plexus is formed by ventral rami of C~5~, C~6~, C~7~, C~8~, and T~1~ which forms the roots. These then continue distally to form trunks, divisions, cords, and branches. Supraclavicular approach blocks the brachial plexus at the level of distal trunks. Compact arrangement of structures at this site results in rapid onset of dense and reliable blockade of the brachial plexus.\[[@ref2]\]

Dexamethasone a fluorinated derivative of prednisolone has anti-inflammatory properties.\[[@ref3]\] The use of dexamethasone perineurally along with local anesthetic has been shown to improve the duration of analgesia.\[[@ref4]\] Intravenous dexamethasone is also useful in attenuating the postoperative need for analgesics in different clinical settings even in the absence of any nerve blocks.\[[@ref5]\] Hence, it is logical to compare the duration of analgesia with the use of dexamethasone in the setting of supraclavicular brachial plexus block, dexamethasone given either perineurally or intravenously. This assumes importance in view of safety concerns when dexamethasone is deposited near the nerves mixed with local anesthetic agent. Various studies done on this subject give conflicting results; hence, we intend to fill in the knowledge gap in this matter.
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A prospective, comparative observational study was conducted in a tertiary care teaching hospital during a period of 1 year from March 2016 to February 2017. After obtaining institutional ethics committee approval and written informed consent, 50 patients aged between 18 and 60 years belonging to the American Society of Anesthesiologists physical status Classes I and II of either sex undergoing elective surgical procedures of elbow, forearm, or hand were included in the study. The exclusion criteria included pregnancy, diabetes mellitus, coagulopathy, local skin infection, surgeries with duration more than 180 min, and patients with allergy to local anesthetics or dexamethasone. The sample size was calculated based on a study by Kumar *et al.* using ropivacaine and dexamethasone,\[[@ref6]\] in which the mean duration of analgesia was 1179 ± 108.6 min. Considering this and to detect an effect size of 100 min with power of 80% and α error of 5%, the sample size calculated is 18.28 per group and we included 25 patients per group. Twenty-five consecutive cases receiving supraclavicular block with 25 ml 0.5% bupivacaine and 8 mg perineural dexamethasone (Group DP) were compared with the similar number of patients receiving the block with 25 ml 0.5% bupivacaine perineurally and 8 mg dexamethasone intravenously (Group DI). Intravenous dexamethasone was administered just before injecting the local anesthetic solution. Preoperatively, all patients were instructed regarding how to read the Numerical Rating Scale (NRS). Characteristics of the block were evaluated with respect to duration of analgesia and onset of sensory and motor block. Duration of analgesia was taken as the time between onset of sensory block and reappearance of pain and request for pain relief by the patient or NRS more than or equal to 4. Onset of sensory block was considered as the time between injection of local anesthetic and complete abolition of pinprick response. Onset of motor block was considered as the time between injection of local anesthetic and decreased muscle strength with ability to move only fingers (Modified Bromage Scale Grade I). Postoperative analgesia was assessed by NRS. Statistical analysis was done using Chi-square test for qualitative variables and unpaired *t*-test for quantitative variables using computer software Statistical Package for the Social Sciences (Version 18.0. Chicago SPSS Inc. - 2009, IBM Corporation). *P* \< 0.05 was considered statistically significant.
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Twenty-five patients each in Group DP and DI were analyzed. Demographic data were comparable between the groups, and there was no statistically significant difference \[[Table 1](#T1){ref-type="table"}\].

###### 

Demographic data\*

  Variable   Group DP      Group DI
  ---------- ------------- -------------
  Age        37.44±8.520   34.72±8.116
  Weight     57.96±3.434   57.36±4.672
  Sex        17:8          15:10

\*Data are expressed in mean±SD (age, weight) and frequency (sex). SD=Standard deviation, DP=Perineural dexamethasone, DI=Intravenous dexamethasone

Time to onset of sensory block in the group receiving perineural dexamethasone (Group DP) was 10.2 ± 1.443 min, which was significantly faster than that of the group receiving intravenous dexamethasone (Group DI) 11.60 ± 1.443 min with a *P* = 0.001 and degree of freedom (dof) 48 \[[Figure 1](#F1){ref-type="fig"}\].
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Time to onset of motor block in Group DP was 13.92 ± 1.754 min which was significantly earlier than Group DI 14.96 ± 1.274 min with a *P* = 0.02 and dof 48 \[[Figure 2](#F2){ref-type="fig"}\].
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The duration of analgesia in the group receiving perineural dexamethasone (Group DP) 817.2 ± 88.01 min was comparable to the group receiving intravenous dexamethasone (Group DI) 858.00 ± 86.16 with a *P* = 0.104 and dof 48 \[[Figure 3](#F3){ref-type="fig"}\].
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There were no major side effects in any of the groups. Vitals were stable throughout the surgery. Two patients in the Group DP had emesis in the postoperative period. Symptoms of both the patients were relieved on giving injection ondansetron 4 mg intravenously. Statistical analysis of outcomes are summarised in [Table 2](#T2){ref-type="table"}.

###### 

Statistical analysis of outcomes

                           Group DP      Group DI       *P*     dof
  ------------------------ ------------- -------------- ------- -----
  Duration of analgesia    817.2±88.01   858.00±86.16   0.104   48
  Onset of sensory block   10.2±1.443    11.60±1.443    0.001   48
  Onset of motor block     13.92±1.754   14.96±1.274    0.02    48

DP=Perineural dexamethasone, DI=Intravenous dexamethasone, dof=Degree of freedom
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Acute postoperative pain is an undesirable outcome in any surgical procedure and can delay the functional recovery of the patient.\[[@ref7]\] Although general anesthesia continues to be the choice of anesthesia for most of the surgical procedures, regional anesthesia has been increasing in popularity in recent years. This is mainly because the regional anesthesia techniques can be utilized for analgesia not only during the operative period, but during the postoperative period as well. Other advantages are that it avoids the complications of general anesthesia and results in reduced opioid consumption, decreased hospital cost, and increased patient satisfaction.\[[@ref8]\] Painful procedures previously requiring inpatient hospital admission for pain control are now commonly performed as ambulatory procedures facilitated by regional anesthesia. This is very important in our setting where postoperative pain is often reported to be inadequately managed.

Brachial plexus block is widely used in our practice for forearm and hand surgeries. It provides good intraoperative and postoperative analgesia. The brachial plexus block consists of injecting local anesthetic drugs in the fascial spaces surrounding the nerve plexus, thereby blocking the autonomic, sensory, and motor fibers supplying the upper extremity. It is a simple, safe, and effective technique of anesthesia having distinct advantages over general and intravenous regional anesthesia. A regional technique should always be considered whenever general condition of the patient is poor, or the patient is not adequately prepared or in the presence of associated conditions such as uncontrolled diabetes, cardiovascular, or respiratory diseases.

Supraclavicular approach to the brachial plexus block provides analgesia suitable for most surgical procedures of elbow, forearm, and hand including fracture manipulations. Due to the versatility of this approach, supraclavicular block has been called the spinal of the upper extremity. A common limitation of single injection peripheral nerve block is its brief duration of action. To circumvent this limitation, one can place a perineural catheter. However, it may be accompanied by problems such as catheter migration, anesthetic leakage, or pump malfunction requiring complex logistic organization. Another common option is the use of adjuvants to improve block duration. Dexamethasone is one such adjuvant.\[[@ref8]\]

Dexamethasone is a synthetic glucocorticoid that has anti-inflammatory and immunosuppressant properties.\[[@ref9]\] Dexamethasone sodium phosphate is water soluble, rendering it appropriate for parenteral use. Although analgesic mechanism of dexamethasone is still unclear, it seems that a decrease in cyclooxygenase and lipoxygenase production, via inhibition of peripheral phospholipase, plays a main role.\[[@ref10]\] This is supported by the finding that the degree of block prolongation had the same rank order as the relative anti-inflammatory potencies of glucocorticoids and is completely reversed by administration of specific glucocorticoid receptor antagonist, In addition, dexamethasone reduces bradykinin which reinforces pain in the inflamed tissues and operated area. The decreased concentration of nerve proteins secreted from the peripheral nerve system also help in the analgesic effect. Local effects include blocking transmission of nociceptive unmyelinated C-fibers and suppressing ectopic neuronal discharge.\[[@ref11]\] They might bring about this effect by altering the function of potassium channels in the excitable cells.

Several studies have shown that addition of 4--8 mg of dexamethasone to local anesthetics effectively and significantly prolongs the duration of analgesia.\[[@ref12][@ref13][@ref14]\] Similarly, there are studies which show that intravenous dexamethasone given preoperatively effectively controls postoperative pain.\[[@ref15]\]

In a study by Desmet *et al.*,\[[@ref16]\] the authors conducted a prospective double-blind, randomized, placebo-controlled study to test the hypothesis that perineural and intravenous dexamethasone would have an equivalent effect on prolonging analgesic duration of interscalene block. They concluded that the route of administration did not have an impact on duration of analgesia for interscalene block with ropivacaine.

In another study by Rahangdale *et al.*,\[[@ref17]\] the authors compared effects of perineural and intravenous dexamethasone on sciatic nerve block with bupivacaine. The primary outcome evaluated was the global score in quality of recovery (QoR-40). The secondary outcomes included analgesia duration, opioid consumption, patient satisfaction, numeric pain rating scores, and postoperative neurologic symptoms. They concluded that preoperative administration of intravenous and perineural dexamethasone compared with saline did not improve overall QoR-40 or decrease opioid consumption, but did prolong analgesic duration in patients undergoing elective foot and ankle surgery and receiving sciatic nerve block. They also opined that due to the lack of clinical benefit and concern of dexamethasone neurotoxicity\[[@ref18][@ref19]\] as demonstrated in animal studies, the practice of perineural dexamethasone administration needs to be further evaluated.

In a study by Abdallah *et al.*,\[[@ref20]\] they tested the hypothesis that intravenous and perineural dexamethasone similarly prolongs the duration of analgesia after supraclavicular brachial plexus block with 0.5% bupivacaine and 8 mg dexamethasone. In this study, duration of analgesia was designated as the primary outcome. They also analyzed motor block duration, pain scores, and opioid consumption. From this study, the authors concluded that the effectiveness of intravenous and perineural dexamethasone in prolonging the duration of analgesia seems similar.

In our study, we tested the hypothesis that perineural and intravenous dexamethasone will equally prolong the duration of analgesia in supraclavicular brachial plexus block with 0.5% bupivacaine and 8 mg dexamethasone administered either via perineural or intravenous route. Duration of analgesia produced by both routes was taken as the primary outcome. We also studied the time to onset of sensory and motor blockade as the secondary outcomes, which were not evaluated in any of the above-mentioned studies. Our study demonstrates that the duration of analgesia is comparable whether dexamethasone is given perineurally or intravenously (*P* = 0.104). However, time to onset of both sensory and motor blockade has a significant difference, perineural administration of dexamethasone resulting in a faster onset of blockade than intravenous route.

From these data and from review of available literature, we could prefer an intravenous route of administration of dexamethasone as an additive in brachial plexus block. This is due to better understanding of potential side effects of the drug when administered intravenously. It will also reduce the potential for neurotoxicity, contamination, and other hazards. Limitations of our study include the sample size and observational nature of the study. We also could not do a long term follow up of patients given perineural dexamethasone for any delayed neurological complications. Perhaps a much larger experimental study, with preservative-free dexamethasone would help to formulate a more definitive conclusion.
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It is concluded from this study that both intravenous and perineural routes of administration of dexamethasone equally prolong the duration of analgesia in supraclavicular brachial plexus block. However, perineural dexamethasone results in a faster onset of motor and sensory blockade.
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